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CLAIMS 



[Claim(s)] 

[Claim 1] The boost unit (9; 32; 52; 70) which is a fuel injection equipment (1; 50; 61), and has been 
arranged between an accumulator (6; 3 1; 51 ; 77) and a nozzle room (16) is prepared. It connects with 
the nozzle room (16) through the conduit (20). the pressure room (14; 37; 74) of this boost unit — a 
pressure - the thing of the format that the by-pass line (28; 54) connected to said accumulator (6; 3 1; 
51; 77) is prepared — setting — a by-pass line (28; 54) — a pressure — fuel injection equipment 
characterized by connecting with a conduit (20) directly. 

[Claim 2] The fuel injection equipment according to claim 1 with which the by-pass line (28; 54) has 
the check valve (1 1 ; 53). 

[Claim 3] The fuel injection equipment according to claim 1 or 2 with which the boost unit (9) is 
arranged inside the injector (8). 

[Claim 4] The fuel injection equipment according to claim 1 or 2 with which the boost unit (9) is 
arranged on the outside of an injector (8). 

[Claim 5] The fuel injection equipment given [ to claims 1-4 ] in any 1 term which has the means for 
a fuel injection equipment (50; 61) to perform fuel injection by which pressure control was carried 
out. 

[Claim 6] The fuel injection equipment given [ to claims 1-4 ] in any 1 term which has the means for 
a fuel injection equipment (1) to perform fuel injection by which stroke control was carried out. 
[Claim 7] The fuel injection equipment given [ to claims 1-6 ] in any 1 term to which control of a 
boost unit (9) is carried out in fluid pressure with the pressure load of a difference room (12 1 ). 
[Claim 8] The fuel injection equipment according to claim 7 with which a difference room (12 ! ) 
leaks through 2 port two position valve, connection with a conduit is possible with fuel injection 
equipment and the connection from a difference room to an accumulator is prepared. 
[Claim 9] In the thing of a format which has the boost unit (9) which is a fuel injection equipment 
and has been arranged between an accumulator (6) and a nozzle room (16) Fuel injection equipment 
with which a boost unit (9) and the valve gear for controlling this boost unit (9) and an accumulator 
(16) are characterized by being included in one configuration unit. 

[Claim 10] In the thing of a format which has the boost unit (9) which is a fuel injection equipment 
and has been arranged between an accumulator (6) and a nozzle room (16) Fuel injection equipment 
characterized by arranging the valve gear in the part of the arbitration between the accumulators (6) 
and injectors (8) of the outside of an injector (8) in order to control a boost unit (9) and this boost 
unit (9). 

[Claim 1 1] In the thing of a format which has the boost unit (9) which is a fuel injection equipment 
and has been arranged between an accumulator (6) and a nozzle room (16) Fuel injection equipment 
characterized by arranging the valve gear (10; 59; 63; 76) on the outside of a boost unit (9). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

This invention relates to the fuel injection equipment of a format given in the superordinate concept 

of claim 1 . 

[0002] 

In order to deepen an understanding of a specification and a claim, some concepts are explained 
below. The fuel injection equipment by this invention can be constituted also so that stroke control 
may be carried out, and pressure control may be carried out. In the range of this invention, the fuel 
injection equipment by which stroke control is carried out is that closing motion of injection opening 
is performed by the valve portion material which can slide based on the fluid pressure-collaboration 
with the fuel pressure of a nozzle room, and the fuel pressure of control room. Valve portion material 
goes up with the reduced pressure in control room. Alternatively, the variation rate of valve portion 
material is performed by the actuation member (actuator). The fuel injection equipment by this 
invention by which pressure control is carried out is that valve portion material resists an operation 
of the closing force (spring), and exercises with the fuel pressure formed in the nozzle interior of a 
room of an injector, and injection opening for injection of the fuel to a cylinder is released from a 
nozzle room. The pressure which makes a fuel flow out of a nozzle room into an internal combustion 
engine's cylinder is called injection pressure. On the other hand, it is understood as system ** being a 
pressure which the pressure which the fuel has by the inside of a fuel injection equipment, or the fuel 
currently stored has. Metering of a fuel means preparing regular fuel quantity for injection. Leakage 
does not exist at the time of operation of a fuel injection equipment, and is not used for injection (for 
example, leakage in a guide), but is understood as the amount of the fuel returned to a fuel tank. The 
pressure level of this leakage can have a standby pressure, and, subsequently pressure is discharged 
into a fuel in this case according to the pressure level of a fuel tank. 
[0003] 

The injection by which stroke control is carried out is well-known by for example, the Federal 
Republic of Germany patent application public presentation No. 19619523 specification. The 
injection pressure which can be obtained is restricted to about 1600-1800 bars by an accumulator 
(rail) and high pressure pumping in this case. 
[0004] 

Since injection pressure is raised, a boost unit can be prepared with for example, a U.S. Pat. No. 
5143291 specification or a U.S. Pat. No. 5522545 specification so that it may be well-known. The 
fault of such a system to boost has the inadequate free nature of injection, and the error of the 
amount at the time of carrying out metering of the fuel of a small amount is in a large thing. 
[0005] 

In the fuel injection equipment indicated by JP,8-277762,B, in order to raise the free nature of 
injection and to raise the metering precision of pre-injection, two accumulators which have a 
different pressure are prepared. In order to prepare these two accumulators, the time and effort of big 
manufacture is required and a manufacturing cost is high. In this case, the greatest injection pressure 
is too restricted by the fuel pump and the accumulator. 
[0006] 

The boost unit arranged at the injector is well-known by the Europe patent public presentation No. 
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0691471 specification. Since the by-pass line for pressure injection and the pressure room of a boost 
unit are located in seriate, the piston which can slide on a boost unit does not move, but a by-pass 
line can be penetrated only when pulling back completely. 
[0007] 

Effect of the invention In order to raise free nature and the maximum injection pressure, the fuel 
injection equipment according to claim 1 is proposed. The fluid pressure boost unit is assigned to 
each injector of a common rail system. This boost unit can raise the maximum injection pressure, for 
example to the high pressures above 1800 bars, and can also prepare the 2nd injection pressure, a by- 
pass line — the edge of the pressure room of a boost unit — it is — supply in a nozzle room — the 
nozzle room from a conduit or a boost unit — supply — it leads to the conduit. Injection of the 
comparatively low fuel of a pressure can be performed regardless of the location of the pressure 
means of a boost unit. Since a load is carried out by ****** ( ra il pressure) with comparatively small 
accumulator and injector by the boost unit, by it, it has the comparatively long service life. The load 
of high pressure pumping also becomes small. Pre-injection in which metering with few errors by 
small (it does not boost) injection pressure is possible can be performed. By the change between 
injection pressure, when injection pressure is high or low, high post-injection of free nature or post- 
injection of multiple times can be performed. 
[0008] 

explanation of an example the fuel pump 2 by which metering is carried out in the 1st example of the 
fuel injection equipment 1 by which stroke control is carried out shown in drawing 1 — a fuel 3 — 
storing — the supply from a tank 4 — it is fed by the central accumulator 6 (common rail) through a 
conduit 5. two or more pressures which are equivalent to the total of each cylinder from this 
accumulator 6 — the conduit 7 is drawn toward each injector 8 (fuel injection equipment) which 
rushes into the combustion chamber of the internal combustion engine which wants to supply. Only 
one of these injectors 8 is illustrated by drawing 1 . By the fuel injection pump 2, the 1st system ** is 
formed and it is stored in an accumulator 6. This 1st system ** is used in order to form in a list the 
injection progress (boot mold injection Bootinjektion) which has a plateau for post-injection (the 
increment in HC concentration or soot reduction for exhaust gas after treatment), if it is with pre- 
injection and the need. In order to inject the fuel which has the 2nd comparatively high system **, 
one local boost unit 9 is assigned to each injector 8, respectively. This boost unit 9 is located inside 
an injector 8. The boost unit 9 has the valve unit (3 port two position valve) 10 for controlling a 
boost, the check valve 11, and the pressure means 12 as a piston element on which it can be slid, this 
pressure means 12 — one edge — the valve unit 10 — a pressure ~ it can connect with a conduit 7 and 
the pressure load of the pressure means 12 may be carried out at one edge. Since difference room 12' 
leaks and pressure is discharged into it through the conduit 13, it can be slid on the pressure means 
12 in order to reduce the volume of the pressure room 14. The pressure means 12 exercises in the 
compression direction, and the fuel which exists in the pressure room 14 by this is compressed, and 
is supplied to control room 15 and the nozzle room 16. It is prevented that the compressed fuel flows 
backwards to an accumulator 6 by the check valve 11. The 2nd comparatively high pressure is made 
to be generated by the suitable surface ratio of 1st ** 14 f and the pressure room 14. When 1st ** 14 f 
leaks by the valve unit 10 and is connected to the conduit 13, the pressure means 12 is returned and it 
fills up with the pressure room 14 again. Based on the pressure ratio of the pressure room 14 and ** 
14of ** 1st f , a check valve 1 1 is opened wide, thereby, the pressure room 14 is under rail pressure 
(pressure of an accumulator 6), and the pressure means 12 is returned to a start location by fluid 
pressure, in order to improve return behavior — an unit or two or more springs — ** 12 and 14 and 
14 f - it can arrange inside. Thus, the 2nd system ** can be formed by pressure magnification. 
[0009] 

Injection is performed by the valve portion material 18 of the shape of a piston in which shaft- 
orientations sliding is possible within a guide hole through fuel metering equipment. This valve 
portion material 18 has the conic valve sealing surface 19 at one edge, is this valve sealing surface 
19, and cooperates with the valve seat side established in injector casing of the injector unit 8. The 
injection tip is prepared in the valve seat side of injector casing, the pressure receiving side turned in 
the open direction of the valve portion material 18 in the inside of the nozzle room 16 — a pressure — 
it is exposed to the pressure which was supplied to the nozzle room 16 through the conduit 20, and 
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was formed here. The pressure member 22 is acting on the valve portion material 18 further in the 
said alignment to a valve spring 21. This pressure member 22 has restricted control room 15 by the 
end face 23 of the opposite side in the valve sealing surface 1 9. the pressure discharge which control 
room 15 equipped with a feed zone with the 1st drawing 24, and the 2nd drawing 26 with the fuel 
pressure connection as the starting point — it has the derivation section to a conduit 25. The 2nd 
drawing 26 is controlled by 2 port two position valve 27. 
[0010] 

The nozzle room 16 adjoins even the valve seat side of injector casing through the annular gap 
between the valve portion material 1 8 and a guide hole. The pressure load of the pressure member 22 
is carried out in the closing direction through the pressure in control room 15. 
[0011] 

The nozzle room 16 and control room. 15 are always filled up with the fuel in the 1st system ** or 
the 2nd system draft. Since the pressure in control room 15 is reduced at the time of actuation 
(disconnection) of 2 port two position valve 27, the pressure of the nozzle room 16 which acts on the 
valve portion material 18 in the open direction exceeds as a result the pressure which acts on the 
valve portion material 18 in the closing direction. The valve sealing surface 19 is raised from a valve 
seat side, and a fuel is injected. In this case, the pressure-discharge process of control room 15, as a 
result stroke control of the valve portion material 1 8 are extracted as diaphragm 24, and can affect it 
by dimension setup of 26. 
[0012] 

Closing of injection is performed by operating 2 port two position valve 27 again (closing). Control 
room 15 leaks, a deconcatenation is again carried out by this 2 port two position valve 27 from a 
conduit 13, a pressure is again formed in control room 15 by this of it, and the pressure member 22 is 
moved to a closing location by this pressure by it. 
[0013] 

A valve unit is operated by the electromagnet for closing motion or a change-over. An electromagnet 
supervises the various operation parameters (engine speed etc.) of the internal combustion engine 
which wants to supply, and is controlled by the control unit which can be processed. 
[0014] 

A piezo-electric actuation member (actuator) can also be used instead of the valve unit controlled by 
the magnet. This piezo-electric actuation member is equipped with the required force or distance 
transform equipment depending on the required temperature-compensation member and the case. 
[0015] 

The fuel injection equipment 1 has the boost unit 9 arranged between an accumulator 6 and the 
nozzle room 16. this pressure room 14 — a pressure — it connects with the nozzle room 16 through 
the conduit 20. Furthermore, the by-pass line 28 connected to the accumulator 6 is formed, a by-pass 
line 28 — direct — a pressure — it connects with the conduit 20. Since it can be used for injection with 
rail pressure and arranged in parallel with the pressure room 14, a by-pass line 28 can penetrate a by- 
pass line 28 regardless of movement and the location of the pressure means 12 which can slide on 
the boost unit 9. The flexibility of injection is raised. 
[0016] 

Next, it restricts and explains to difference with the fuel injection equipment of drawing 1 about 

drawing 2 - drawing 9 . The same component is not explained. 

[0017] 

Drawing 2 shows that the pressure inverter 9 is arranged in the change example of a fuel injection 
equipment 1 on the outside of an injector 8. The boost unit 9 can exist in the part of the arbitration 
between an accumulator 6 and an injector 8. The configuration size of this injector 8 becomes small. 
In this case, the boost unit 9 and an accumulator 6 equipped with the valve gear of affiliation are 
incorporate into one component. This valve gear may be arranged on the outside of the boost unit 9. 

[0018] 

The fuel injection equipment 50 of drawing 3 has the accumulator 5 1 for the fuel which has the 1st 
system **. Comparatively high system ** can be formed by the boost unit 52 connected by the valve 
unit 59. Metering of the fiiel by which pressure control was carried out is performed through a valve 
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unit 55 like 3 port two position valve. When the pressure which exists in the pressure receiving side 
58 exceeds the spring force of a valve spring 57, the valve portion material 56 can resist the force of 
a valve spring 57, and can exercise. 3 port two position valves 55 and 59 exist inside an injector 60. 
[0019] 

The fuel injection equipment 61 similar to drawing 3 is illustrated by drawing 4 . The valve unit 62 
(3 port two position valve) for fuel metering of this fuel injection equipment and the valve unit 63 (3 
port two position valve) for pressure conversion control are arranged on the outside of an injector 64. 
Also in a fuel injection equipment 61, both valves of each other can be arranged separately. 
[0020] 

The boost unit 70 is simplified and the control optimized about loss is shown in drawing 5 . In order 
to control the boost unit 70, the pressure in the difference room 71 formed of the shift to the 
comparatively big, comparatively small piston cross section from the piston cross section is used. It 
is again filled up with a boost unit, and in order to make it stop, the load of this difference room is 
carried out by the supply pressure (rail pressure). The same pressure (rail pressure) as all the pressure 
receiving sides of a piston 72 is formed. Pressure compensation of the piston 72 is carried out. A 
piston 72 is pressed by the start location with the additional spring 73. In order to operate the boost 
unit 70, pressure is discharged in this difference room 71, and the boost according to surface ratio is 
performed by the boost unit. In order to return the boost unit 70, and since it is re-filled up with the 
pressure room 74 by control of such a format, it is not necessary to discharge pressure into 1st big ** 
70\ Pressure-discharge loss is remarkably reducible in the case of a small fluid pressure-boost. 
[0021] 

In order to control the boost unit 70, it can extract instead of time-consuming 3 port two position 
valve, and 75 and simple 2 port two position valve 76 can be used. This drawing 75 connects the 
difference room 71 to the fuel which is in a supply draft from an accumulator 77. 2 port two position 
valve leaks and connects the difference room 71 to a conduit 78. Drawing 75 is small as much as 
possible, and it is desirable to be greatly designed by extent which returns a piston 72 to a start 
location between injection cycles. The leakage in a guide of a piston 72 can also be used as a 
diaphragm. When 2 port two position valve 76 is closed, the leakage in the guide of a piston 72 is not 
produced. It is because the pressure load of the difference room 71 is carried out. Drawing is also 
incorporable into a piston. 
[0022] 

When 2 port two position valves 76 and 79 are closed, an injector is under the pressure of an 
accumulator 77. The boost unit is located in a start location. Injection with rail pressure is performed 
by the valve 79. If it asks for injection by the comparatively high pressure, it will control and 
(opened wide) boost 2 port two position valve 76. 
[0023] 

In order to control the pressure in a difference room, 3 port two position valve may be used. The 
control performed in drawing 6 through 3 port two position valve in the injection system by which 
stroke control is carried out is shown. The control performed to drawing 7 through 3 port two 
position valve in the injection system by which pressure control is carried out is shown. 
[0024] 

For the system by which stroke control is carried out, injection progress of drawing 8 arises with a 
quiescent state (condition which a boost unit does not operate but is in a starting condition) as the 
starting point. Pre-injection by few (rail) pressures is performed through a bypass by the change of 
the valve unit 27, and the selector valve 10 by which the boost unit was stopped at the time of 
initiation of an injection cycle. Pre-injection is completed by closing of a valve 27 (refer to drawing 
1 ). By repeating a change and performing it, pre-injection can be repeated and can be performed. 
Electric power is supplied by the valve unit 10 arranged before a boost unit for the main injection, 
and, thereby, the pressure heightened according to the boost ratio arises in an injector in a nozzle 
room and control room. The main injection can begin by disconnection of a valve 27 (alternate long 
and short dash line). Closing of the main injection is performed by closing 2 port two position valve 
27 again. If a boost unit operates to a valve 27 and coincidence, injection can be begun from rail 
pressure level, and it will reach a magnification pressure, drawing the side edge of a characteristic 
curve which goes up in the shape of a ramp (rampenfoermig). If a change-over of a boost unit is 
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delayed, it will be first injected with rail pressure and injection progress of a boot mold will arise by 
the change of a boost unit under the boost unit which operated. It depends for the die length of a 
high-pressure part on the operating time of a boost unit. The main injection is ended by closing of a 
valve 27. If a boost unit is stopped before closing a valve 27, injection pressure will decompress in 
the shape of a ramp on rail pressure level by the system by which pressure control is carried out so 
that it may be well-known. It can be chosen as post- injection between high injection level and low 
injection level. Thereby, it can back-inject by the high pressure for soot reduction immediately after 
the main injection. Or post-injection decompressed under injection pressure low for exhaust gas after 
treatment is performed. 
[0025] 

In the system by which pressure control is carried out, injection pressure progress as shown in 
drawing 9 is obtained with hibernation (condition which a boost unit does not operate but is in a start 
location) as the starting point. Pre-injection is performed through a bypass by the selector valve by 
which the change of the valve unit 55 and the boost unit were stopped with slight rail pressure at the 
time of initiation of an injection cycle. It can carry out by repeating pre-injection by repeating a 
change-over and performing it. In all the subregions of injection, ramp-like progress [ injection 
pressure ] arises by the pressure buildup of the nozzle interior of a room. Electric power can be 
supplied to the valve unit 59 arranged before a boost unit for the main injection at a valve 55 and 
coincidence. Thereby, injection pressure passes in the shape of a ramp even in the maximum high 
pressure which it boosted (alternate long and short dash line). Closing of the main injection is again 
performed by closing a valve 55. If the change of a boost unit is delayed, it will be first injected with 
rail pressure and injection progress of a boot mold will arise by changing a boost unit. It depends for 
the die length of a high-pressure part on the operating time of a boost unit. The main injection is 
ended by closing of a valve 55, thereby, injection pressure decreases in the shape of a ramp on 
leakage pressure level by discharging pressure into a nozzle room again, and injection is ended. Post- 
injection can be chosen between high injection pressure level and low injection pressure level. Post- 
injection decompressed with the low injection pressure for being able to back-inject by the pressure 
high in order to reduce soot, or carrying out after treatment of the exhaust gas immediately after the 
main injection can be performed. 
[0026] 

In addition to the above-mentioned boot mold injection for a system, it is possible additionally that 
the so-called rate shaping nozzle (rate- shaping-nozzle) is realized with the suitable valve portion 
material (nozzle needle) of a configuration, and the configuration of a nozzle room. Thereby, in a 
part for the depression of boot mold injection, still more nearly another pressure plateau is realized in 
all injections. Furthermore in the high r pressure part of injection (at the time of operation of a boost 
unit), it is thought that injection progress of another form is realized by the bursting hole prepared in 
the piston of a boost unit. 
[Brief Description of the Drawings] 
[Drawing 1] 

It is drawing showing the fuel injection equipment by which stroke control is carried out. 
[Drawing 2] 

It is drawing showing another example of the fuel injection equipment by which stroke control is 
carried out. 
[Drawing 3] 

It is drawing showing the fuel injection equipment by which pressure control is carried out. 
[Drawing 4] 

It is drawing showing another example of the fuel injection equipment by which pressure control is 
carried out. 
[Drawing 5] 

It is drawing showing still more nearly another example of the fuel injection equipment by which 
stroke control is carried out. 
[Drawing 6] 

****** of the fuel injection equipment by which stroke control is carried out — it is drawing 
showing another example. 
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[Drawing 7] 

It is drawing showing still more nearly another example of the fuel injection equipment by which 
pressure control is carried out. 
[Drawing 8] 

It is drawing showing the example of progress of fuel injection pressure roughly. 
Prawing 9 ] 

It is drawing showing another example of progress of fuel injection pressure roughly. 
[Description of Notations] 

1 Fuel Injection Equipment 2 FueLPump 3 Fuel 4 Savings Tank, 5 supply — conduit 6 Accumulator 
7 a pressure — conduit 8 an injector — 9 Boost unit 10 Valve unit 1 1 Check valve, 12 Pressure means 
12 f Difference room 13 It leaks. Conduit, 14 Pressure room 14 ! The 1st ** 15 Control room, 16 
Nozzle room 18 Valve portion material 19 Valve sealing surface, 20 a pressure — conduit 21 Valve 
spring 22 a pressure member — 23 End face 24 extracting — 25 pressure discharge — conduit 26 It 
extracts. 27 2 port two position valve 28 By-pass line 50 Fuel injection equipment, 51 Accumulator 
52 Boost unit 53 Check valve, 54 By-pass line 55 3 port two position valve 56 Valve portion 
material, 57 valve spring 58 Pressure receiving side 59 Valve unit 60 Injector, 61 Fuel injection 
equipment 62 The valve unit for fuel metering, 63 Valve unit for pressure conversion control 64 
Injector, 70 Boost unit 71 Difference room 72 Piston 73 Spring 74 Pressure room 75 It extracts. 76 2 
port two position valve 77 Accumulator 78 It leaks and is a conduit. 79 2 port two position valve 
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[Drawing 1] 



Fig.1 
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[Drawing 2] 



Fig. 2 
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[Drawing 3] 
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Fig. 4 




[Drawing 5] 
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[Drawing 7] 
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[Drawing 8] 
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